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ABSTRACT 

PURPOSE: To significantly improve the service life characteristics of a 
display device. 

CONSTITUTION: A display unit 2 is arranged in a chamber 1, and the air in 
the display unit 2 is evacuated to the pressure of approximately 10 (sup -7) 
Torr. Next, a valve 7 is opened, the reduction gas from a gas cylinder 8 is 
introduced into the display unit 2, the valve 7 is closed, and this status 
is held for a few minutes. In addition, the air in the display unit 2 is 
evacuated to the pressure of approximately. 10 (sup -5) Torr. These 
reduction gas introducing process and reduction gas evacuating process are 
repeated for example, 8 times, after which the air is evacuated for 
approximately 6 hours while the inside of the chamber 1 is maintained to 
approximately 300 deg.C, so that the display unit 2 with its inside being 
highly vacuous is obtained by sealing an evacuating tube or a sealing lid. 



(19) B*B#tfJ? (JP) (12) & Jj% ffr & # (A) (lDttfttfJBftffl&f 

^HH^- 302545 

(43)&HB ¥*7^(1995)11^14B 



(5D intci. 8 mmm^ }?j*im8& fi sw^SBf 

H 0 1 J 9/39 A 

.. 9/385l_ A 



m IfjBBOSU FD 



(21)fflffi$f» 


119675 


<71)tMBA 


000201814 










(22)£fiffiB 


JFJ*6*P(1994) 5JI10B 




^SaR538JRm^2629 






(72)«K# 


ft£ 






















(72) BE* 


HSU 






















(72)SM8# 


5RI«/H ft 






















(74)ft31A 













(54) [&w<Dzm mmsommfim 



(57) [gift] 

#*£Si^SB2i*i(::S£AU ^^7SBti<?>«« 

*»*H*-^H^«. S^fc. iS*§IS2i*i£i&l 0 

tTffofca. 30 or 





a^sittisu immtmwmmmimLtemzm 
um^m.^-^y^L^ifh. mm^mm.mz/f 

znmm-t&JMt z$i\°\mTMLft a z k zftmt 

nmt&T.nk. tmm*msftiztfxzmxL*-fr 
mm *)M l'*t a z t *mmt^&m?mw.<nw£3j 

m. 

CfH*B4 ] gf^a 1 3m*>& v*tt3t*JH2S**>l 

[0001] 
[00 02] 

[#*^fiSTj] f*3f^l&^a^S^#i££08£#Ha 

L%tf t>mmt z nmtzttmwtenmtmTn 
y-K*«k. jRassti^^tiiwu-rir/ 

-H*«Jft«S*ufe. flU.fcrj5f5*«s>7V-l«aHKk 

1 0 2 **fl*s*iT# 0 . mn&w 1 0 2 «ira 

JRfc-^fclW*-*-*-* ^a'- 1 0 1 AfcriSR&trCit 

*iTi*4. £*>«#W«0*^ ^rcSia 10 2 S'BJR'C 

[0003] ItilE^ y H 1 0 3 H^tL^tu^? 104 
^LT-7-*-;PH 1 0 5fciSISS*rCii9. v^* 

-;n* i o 1 2&w^n 0 6**M/c 

K5-fsK>ri0 7fc:3ttS*itTV^. 4fc. v-*— 

/n< 1 o 5«y- vrtiv? i o 8tra»s*LTti o . y 

"0*4. 4fc. ^-#»y71 1 0ti^0U:/l 1 1 
^UF7-Y^71 0 7tC31t&SivO*4. 

[ooo4] znnmmzfrom.w<7)m{¥t:W.w-t& 



(2) f#PPF7-3 0 2 54 5 

2 

k , * y- F fc T>> - F fc jWD0ft*iifc3l>]3RBl 0 2 
5rfi-WS-i 0 1 rtfcERU -eoSMRWt^v F 1 
0 3£$SVtt 4. *L"C, A/U:/l 1 2Sr^V^T^-* 
-;t/Fl 0 5tCF9-f tfyri 0 7^1X7-^- 
;PF105, ^ri04» ^yh'103, #fgvW£# 
LT^^Sl 0 2rtt«Sfc3ggi*-f*i SSISfci 
DSUKSia 10 2 rtOEE**** SSftT**-? T * 6 . 

a/i^i 1 26HJt. y-h><)V7i o&tmwx?- 

, #4FMS>7 1105: F 1 0 5 L*C . 
10 7i*-^ F 1 0 5 . 10 4. F 1 0 3 # 

$W**hLT«ii36B 1 0 2rtfc*£fc»£rt-*. £<0 

l l£IBi,vCF7-Mc:ri 0 7fcJ:0 

[ o o o 5 ] y- hrtiVf 10 8 s-i^tts k Rp$te< Jn 

SRb-^fcfHfrSliT'f-ir J""?— 10 1 fttfft3 5 o°c 

fcfc44-cjsRU i o i wmsums 5 

1 0 2 1 0 -TTorrg^EJj k «r* J: 3 tWR 
20 L. *«>tt3l«*£«jfc*-ft - k <t 0 l*Jg|Sa*»St£k 
$^a^^ai 0 2t#*J:'5(cLrv^» 
[0006] Z0>JMtz&#&iuS£ruyT>tii>iia9 
o fc. '^ISftfc^ 1 o l tc^ig^ix 

yvN*— i o l i*i3&«*tj3 5 orik^ro^^^^ffiflUfW^f" 

tiaSSrTffTWt; JJBe^IEftksSrrjfcfciJbTSBR 
«^J}ih-rswTS>S. ^oidt:. a^iiai 0 2ii 

30 W»«)««*«fft«nTV^. 

[0007] a tfc^$n^^^ac*jv^ 

a}Xfxcofit^*^F-h»-k*i.<i>#i5«. ^SErtWiM 
40 3*Uc< < , ^itSte^^S 10 2 fcfHttS'tffc k & 

[0.0 08] in*jiift^&a^aK)«ft*tt*», # 

ga s F2-2 99 12 9^$gt;^$tLTV^. ^COM 

fcio^ttaaasattflrt-ik^fc:. m^ftaiM*^ 
^eaafis*j:dk-r*fcwcft€. 

50 [0009] 



(3) 

3 

^mrnnrnizn^x ^m^munnxxz-wtizmL- 

£ii«-rft <! h £ i Wfc LT i^ft . 
[0010] 

amafc^fta^s^isistci&u mrnmrnufH 10 

[ 0.0 1 1 ] £ fc. *^^^^a<7)S8ii^rj£{i:. 2*- 

IB^^B^^^PM-r^XSt^mig^OiiLffo 20 
[0012] Hfc, AttWfctt, tiKtfxtemjmntf 

*t?-ft id (cut -s-fc. Hfrteoidn 

JtffiUMRUfctt. *»tc$^ifc<r<»jhJE*4t?« 

ftJ:3t;:Lit*>cD-C£>ft. 
[00 13] 

s»s*ifc#*fcwc*art-* 30 

£ffl±-rft ft. <I<9%S\ #x£il7ctt#* 

[ 0 0 1 4 ] mcc. a^5Kfcii«LTiiBit-r*a«» 

^S*f«nLT#X**A"*-ftIilfc, 

ftfcxrx $■ $ £> tds»fcMi'*- & i fc . 
^^>*»»*ikHj'r*ifc* t r*4fcA. ^tx-izn 40 
JWr#ftJ:-rft*st'c*< * m&L-mmim 

[00 153 

l*#6iihj«-& a*. *kh 1 tc^imspsu: 

6*4f3«H*>ilMIfcfT3. .l^Htc^T. tt^fcftaj 
-*-ftj&V-F0«»jft$ftjfc. V-F 



^^¥7-302545 

4 

v^k3jfs«ia«t«^* i 0 mm-rz ztizx <om?m 

W.2\Z.im&XXt5*) . ^l2«Mit-^^l*lS 

2^$:E^tc-ri.^(^(t'?>nTV^P^W3& { »^ 
MUS^y F3icS»3;h.TV**. 

mmm.2 & 2-ym£m&&gmrcz ft «t 0 

[0016] «B*0^-y F 3 J^tt-fiV^T^ &jt 

tiauBBf ^^ea^^^' 7 ^^-lt^x^^s 

fc3HS3*rO>4i:«tC, A;^9$r^LT^l F94 

j|?X7"iofcSiiS3*vo**. v^*-;PF5ii 
y- w^/kt 1 1 (catss*ir *j 0 , ww? 1 1 

#ft=?X>7° 1 3I*»W?* 1 4 *ftLX&2 F54 
[0017] act:, i<«fflffiafrff 3iKBfcJ:4*l 

satB*o«t*ttt»«!W-6 Av- mrnt TJ- 

1 flfcKRU *«>i«Mf t^v F 3 fciaWft . 
-efC, -K/l^QfcWvv^-jfc-rt/FSfc®! F9-f 
*>-ri 0«riHStr"e~*-A'F5, >»^^4. -\>y 
F 3 . SFM^^^ t Ta^S 2 KSfcTiBI § -r 

xztzt>, AwgsrBt, y-ww7i nmrc 

-*-;kF 5 . ^7^4 , F 3 , S^Sr^tta 

2 1 3B5fc»«-r & . i ^vuy 1 4 * 
BB^T»2 F5-f #yyi 5izx *)?-7$ft?#yy'i 

[ 0 0 1 8 3 y- F^nVI^T* 1 1 ^W»t* 2: H«Ffc. SPffe 

t-^^ffibs-frrf-v^- 1 ftziiimiLxm s o 

"Cc7);SJ£;£-e±#£-£l>. -^LT, 

Sri^ttft -IfctCiO 2 |*l £#7 1 0 " i TorrfUKO 

*^«»3 5 0°a=«*>^^>. y-F^'/UT-l 1 £Ht 
Sfc^fc. MVl^7'7SrraftTXrx#>'<8*^^7Ctt^ 

^B2|*3COffi^* s l 0- 2 ~5 0 0TorrCO£E^fc^rSS-C 

Wti «K!B*»»B*-^ F* * . 

[00 19] -€-L"C« F9-f!K^ri0 
fcJ:*3ISI*tfiv\ ^^-cy-F^VPT'l l^BWtT 
^-#W^71 3tV=.*-;kF5fcaiSLT, ^ 
-*-^F 5 . ^\VW7*4 . F 3 . mfcVSZitLXm 



5 

(TiB&lWft 1 0 -TTorrtw^S i 3 £j6l$ISgjg#^ 

mtm$>& *>Mzmitmzm±-t& z t iz x <o . i*f 

[0020] J^3W«MBWWa*?6^)» 1 HSSfflT'£> 

ftmztitzwit-7Zimz-£xi-*>^- 1 

&##J3 5 o-ct&s «fc dteMfrtS. .r<oi&gptfcf&£ 

ft 3 0 «fc 0 fc-r s t\ z mmHtmsMjc 

SrTtfTV^ ftl 0-norrcOffi^i:^o^fcC:^T#f 

[0021] cico j: a «^Ba2rtfcaBcebyxfr 

*fc:J: 0^^B2^O^t§^SP^^7C$n 

[ 0 0 2 2 ] zzt, mm*'*? y -=->y<nftmm$k 

SSttttftftUffl* y- P * «*. * *> i: I/O . B 

£-60^§gg 2 rt flWr y - H «ftBft I/O *4 « y 
>- (Mo) fc*j»t&ESCA4MfrfcJ:*4«Wi*tjSL 
TfeO. fitWtiM^X^;^- (binding energy) . ft 
ffttifflttSUgN (E) /ET*4. 05 (a) 
y y ^fcfpflrfcfcv *»£T2b 0 . &J^e y ^fvM 
o (Metal ) C0*£-£x*;Mf- 2 2 8 [eV] fOX^ 
WW:. ^VfTVWSfflDl (M0O2 . M0O3 ) 60 

4 . c tin. * y 7^ y *vc* y 7fy 
[ 0 0 2 3 ] ( b ) (i^x^ y--^*ffofc* 

0 . y 7fVM o ( Metal ) 60*££x*;P 

df-2 28 CeV] ff>xi? hfUifiX *)^^M&b^ 

tix. ^oyfy^Mit^t (M0O2 . M0O3 ) «ox 

iz^u^ytmitix^&wmtfimzti&mizi: 
0. *y^y«iHHwqe&&*i-c. GMfrVf-T-y 
tztitim i bfr&. ^s^yrx^^^y^T 

t y rx^fc^ttfio^^fcaHiT* &mtfh& 



(4) =®grP7-302545 

6 

[0024] H6tt&i3ato*«fttt £tk 

(Relative anode current) ^W^t^CtfLO^. £ 

toiatr^T . ±0 2*«iiwr*'t»tt* t /r^ ? y 

#«0>SWM«fe T603#60ffli|gT^ 

•rim&#x * y y ^ttf ^rt^v ^ossa** 

10 CCD*3r#14 (»#*) *5L&bmMcr>mim£ 

8 »n^»*^*a^s<o3»ff* i: -r s c t . ^ 

[0025] HTJitfX^y-^y^fclil, I -V»tt 
^aHtS^feaTftO. mWfiy-hmE (Gate Volta 
ge) WMtTJ-YWSL (Anode Current ) T**. 
20 ^)Hfc»T . MAT'^SS LT^-t I - VW&tfit* 9 V 

tj> 0 . sat^ lt^i- vffl&tfx 9 y 
x-h*). y-bm&fm^iam^m&^mx.xry- 

0. *y7 , r>«o«^ft»¥«*»fe« : F* < »aisft. ji 8» 

30 2 0 [ v ] b uzmzm&w&iTmizx s mmmx- 
{±600 C/xa] L#«fc^vry-K«sa«. *^ 

[0026]?^:, »^#ttSr(6l±'r4*60"C'# I.* 
«W«^«a*t^»2|(E^SijCt:Ki»r*. 

«oiBt*ttfc . 0 1 (^-r^gtck *)mm-hc\ b& 

40 s*tTv»*»st+^)«^sai2tfM»s-ti:*«aat^-e 

6oihii^$ 4>tofiwt ^4 . mi ttzm 1 sisfeMo^ii 

*m b m 2 HM^J^jt^S fc fOffl^Sria 3 &t^4 Sr 
#»S 4K»»r * . WELfc»l HSfi^j60S8ii*a 

b%i mmmcom^^m t im®m *)mL'*n>tih*rx 

•C{i03^*-r«^lO- 7 Torri-C#fML^ 31?C 
tt#*fc*ALT*-A<K'*-SI«2 lfc«T, SAL 

T. C60IS2 1 fcXg2 2 b tmEaikOi&rvtz* 

50 0. ^?iJ--y/^TV^. 



(5) 



#^¥7-302545 



8 



mmm.2m^l O-'Tarri-Cttmtfctt. il€#f5v 
Xfg 2 3 fc»T»K*F- 2 1*1 J&*4>*$Na31* 
fcfrV*. -e^fJBlTCtt^S: 10-2-50 OTorrCOjE^ 
fcfc*4T*ALT. »affl*-/H e "*-&xa2 4£IB 
*Atfc»cf^x**«Ig2 5£J: Ottl 0-7 
Torr4T«»LT^4. -£LT. .K9jItt#IMg2 3 

^U-^y^**T«. f-*J^-lrtfctt3 0 0X:fc: 
[0028] «ffitfc»2SdtWfcJ:*i0r % $ 

r»ctb!r^*siAL'rv^fc»j:o*^ft!i2rt<z)^r 

[ 0 0 2 9 3 fcfe. *»ffl<0fil 1 HSfeffl&tf J&2HSfc0fl 
A-f*^l4»c(byAt:|H4,'f, SeiTcttcDCO, c 

£6. 3 CH 4 , C 2 He t&MfXtmXth 

mwmm^m^mttim^v-^^mt^m^ii. * 30 

ttWWbWST Uxs.yy 3 yttSE#*£ < * & %m 
[00 30] 

£ i , »t^ffiSr+^l*I±-r ^ i s . 



[0031] Kfcs «S«SBfc31«* LT»jR-^4XS 
&X^fc^3ooX;g£l£ , 9igUT3.rJ:(c t fc9. l*JSB 

[HI 3 *«W<O*lSW0!*lllW*fc»<Ol^ffi« 

Xg£fir?§t«£^-f0-C&3. ,. 

[023 *ifeBHom 1 mm^mruy r a 
ere**. 

[03 3 *«HH<0*15ttiW«^^U--y^<07n 
[04 3 *8f9&>m2mmnifx7 'j--y/»7D 

[07 1 V--y?lz£& I -VltttoSSfctiS 

tar**. 

[09 3 H3ft«^M7n7 rJfrtifciWC 

2 Si^gS 
3 

4, 6, 7, 9, 14 
5 v^*— ;UK 
8 ^4fX 

10,15 Yy^^iyy 
11 y-hv^r 
1 3 ^-jfrJH^yr 



[023 



350C 



R.T 




I0°te>rr 



mx 



[03] 

10'* BOOtorr 



1 



22 



\ 

10"* torr 



lO^torr 



(6) 



=8Bff s F7-302545 




[04] 



,10"*~50CMorr 
>25 



10- T torr 



X)-»torr 









— t 



10 



^7 /tlV? 



— 3 ft?- 



-H — 



«2H9*f 



13 



14 rtju* 



15 



16 
It 



[05] 


S fonder d / \ 




MoOjWoO /Oxide)/ \ 


MofMetal) 



234.0 
blndlkg 



Xnxr« I3J0OKV, 300W 
Foctcn O30 1 kept ofl»tt> 1.108 heps 

(a) 



2J0O 
hVl 



Am Tbr>« a 20.05 mln 
PauDarg- 2BA0 «V 



10 



Mo0 lt MoO a (Oxlde) 




R.T 



Xhqr I100*V, 300 W 
Fcctof* 0336 Kept offt*t« 12 IB taps 

to) 



Acq T|ftH# 20J09 mm 
Pott EMr*> 28J0O tV 



iV'torr 



[07] 




50 100 
Gate Vo!tage{ V | 

n -x W- - «fc* I - V* « JC <t 



[09] 



ISO 



woe 




(7) 

me) 



#$§¥7-3 0 2 5 4 5 



flelotivo orvodQ current 




0 i i . 1 — — t . 1 . i 1 1 ■ • ' 1 1 ■ ' 

0 10 20 30 40 50 60 TO 80 90 1 00 

Time I h I 




IOI Hat-*** 



105 ^-flt-itK 



107 



no 



v. 



106 A4,r 



mmwm ftm ®fe craws* mi mm 



